Induction of systemic tolerance in normal but not in transgenic mice through continuous feeding of ovalbumin.
The ingestion of most dietary protein can cause systemic tolerance, and such tolerance is easier to induce in younger than in older mice. In this study, we examined whether oral tolerance to ovalbumin (OVA) could be induced in OVA-T-cell receptor (OVA-TCR)-specific transgenic mice. Continuous feeding or gavage with OVA induced tolerance, measured as reduced antibody production, in young and aged BALB/c mice, in a dose-dependent manner, but this effect was not observed in transgenic mice. Once BALB/c mice became tolerant, this state was maintained for over 44 weeks, although the tolerant state could be reversed by adoptive cell transfer. DO11.10 mice did not become tolerant upon continuous feeding with OVA, and the adoptive transfer of naïve cells increased the levels of specific antibodies in their sera after antigenic challenge. The immunization schedule used here leads to a Th2-dependent antibody response in normal BALB/c mice. However, the same schedule induced both Th1- and Th2-antibody responses in transgenic mice. Dendritic cells (DC) from tolerant BALB/c mice were less efficient in the induction of the proliferation of cocultured T cells from both BALB/c and DO11.10 mice, as well as Th1 [interleukin (IL)-2 and interferon (IFN)-gamma] and Th2 (IL-4 and IL-10) cytokine production. The DC from DO11.10 transgenic mice were equally efficient in the induction of T-cell proliferation in both normal and transgenic mice, as well as in the induction of Th1 and Th2 cytokines, whether or not the mice consumed OVA. Transforming growth factor (TGF)-beta secretion was significantly lower in the supernatants of T cells from both normal and transgenic mice cocultured with DC from DO11.10 mice that had consumed OVA, while it was significantly higher in the presence of DC from normal tolerant mice, thus implicating TGF-beta as a regulatory cytokine in oral tolerance in the murine model.